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# Background ami Objective,— Vzs ligand (FasL, CD95L) is a type II 
transmembrane protein of the tumor necrosis factor family that induces 
cells to send an iipoptotie signal to ceils expressing fas (CD95, APO-1). It 
has been shown that cancers have a dysrcgulated expression of Fas and 
FasL system, conferring a survival advantage. It is important to 
uisdcrslanrt FasL and Fas expression in tumors, because the growth of 
cancer might be controlled by Fas-mediated apoplosis. 

Methods. — The expressions of FasL and Fas were studied by 
iimiiurtohistochemjcal analyses in 51 cases of renal cell carcinomas and the 
adjacent normal renal tissues, respectively. In addition, their expressions 
were compared with prognostic factors, such as tumor ske, nuclear grade, 
TNM stage, and histologic types. 

Rex tilts. — in nonneoplastic renal tissues, FasL was expressed in all 

E 22/47 * RCVD AT 6/3/2004 2:46:29 PM [Eastern DayligW Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729307 * CSID: * DURATION (mm-ss):16-34 



. JUN-03-2004 THU 02:56 PD fflx m ? ^ 

Fas (A)'O i/C '095) Ligand and Fas Expression in Renal Cell Carcinomas Page 2 of 1 1 

nephron segments, whereas Fas also expressed in all tubules, except for 
KloinetuH. In renal cell carcinomas, FasL protein was detected in.50 
(98.0%) of 51 cases, whereas Fas expressed in 38 (74.5%) of 51 cases. In 
fact, the immunostaining of Fas was less intense than that in the adjacent 
normal segments of all cases. The staining pattern showing both high 
expression of FasL and low expression of Fas was found in 36 (70.6%) (/* 
= .0-1) of 51 cases, most of which were Fuhrrosin grade! or 3 tumors. 
However, the expression pattern did not correlate statistically with rhe 
tumor size, histologic type, or clinical stage. On the other hand, most grade 
4 tutors displayed high expression of both FasL and Fas (P < .001). 

Conclusion.— -These data indicate that high expression of FasL and low 
expression of Fas protein in renal cell carcinomas may play a role in 
evading surveillance of the immune system. In addition, the FasL and Fas 
expressions appear to have a therapeutic implication for high-grade 
tumors rather than a prognostic ou«. 

Fas ligawl (FasL, CD95L) is a type II transmembrane protein of the tumor necrosis factor family that 
induces cells to send an npoptotic signal to cells expressing Fas (CD95, APO-l).'- 2 FasL is expressed on 
a limited number of cell types, including activated T cells, Sertoli cells in the testis, and epithelial cells 
in the anterior chamber of the eye, providing an immune privilege. The immune privilege has been 
attributed to local expression of FasL, which presumably acts by inducing apoptosis of invading, Fas- 
bearing activated T cells.- 5 ^ More recently, it lias been suggested that FasL expression on a subset of 
I unions may contribute to evasion of the immune surveillance. Induction or upregulation of functional 
FasL expression bas been reported in several human cancers, including hepatocellular carcinoma, 
melanomas, lung carcinomas, glio-blastomas, a colon carcinoma cell line, liver metastases of colon 
adenocarcinomas, and esophageal squamous ceil carcinoraas.^^ 

Fas is a type I transmembrane protein in the tumor necrosis factor rcceptor/ncrvc growth factor family 
mid Is expressed on a variety of cell types, including hepatocytes, activated B and T cells, and 
neutrophils. 1 3 It is also cousiituUvcly expressed on variable epithelial cells, including renal tubular 
cells and urothelial epithelium.-' 5 ''- 6 - In tumors, Fas expression is heterogenous, ranging from 
(lownrcgulation or loss to abnormal neocxprcssioii. 1 *" It is clear that cancers have a dysregulatcd 
expression ofFas and FasL system, conferring a survival advantage. Therefore, it is very important to 
understand FasL and has expression in tumors, because the growth of cancer may be controlled by Fas- 
mediated apoptosis. 

Previous investigations have demonstrated that in renal cell carcinomas, Fas-mediated cell death 
pathway is' functional and suggested to be one or the possible targets for a novel approach to human 
renal cell carcinomas. ' 7 ~"° However, these studies did not consider the prognostic factors, including 
histologic types. Furthermore, FasL expression in renal cell carcinomas has not been studied. 'ITiereforc, 
in this study, we investigated 51 eases of renal cell carcinomas and the adjacent normal renal tissues for 
the expression of FasL and Fas by imniunohistochemtcal analysis. Their expressions were compared 
with tumor size, nuclear grade, stage, and histologic types. 

MATERIALS AND METHODS RetpoLto TOC 
We studied a total of 51 cases of renal cell carcinomas and the adjacent nonneoplastic renal tissues. 
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The normal renal tissues were obtained from the corresponding carcinomas. The specimens were 
selected at the Department of Pathology in Korea University Hospitals between February 1991 and 
December 1 998. All specimens were fixed in 10% buffered formalin, embedded in paraffin, and stained 
with heniatoxylin-eostn and Hale colloidal iron, The renal cell carcinomas were classified into clear cell, 
papillary, and chromophobe subtypes, based on the Union Internationale Contre le Cancer (UICC) and 
the American Joint Committee on Cancer (AJCC) workshop on renal cell carcinoma. 21 The histologic 
subtypes were determined by consensus among 3 paGiologists after independent reviews. Nuclear 
grading was determined according to the criteria proposed by Fuhrman ct ah 2 - 2 - Stage was determined 
according to UICC TNM classification. 23 

Immunohistoehemieal studies for FasL and Fas were performed on formalin-fixed, paraffin -embed tied 
tissues using the avidin-biotin-peroxidasc complex method. Specimens were fixed in 10% neutral 
buffered formalin, dehydrated in graded ethanols, and embedded in paraffin. Sections were cut at 4-Hto 
thickness, placed on poly-L-lysine coaled glass slides, and air-dried overnight at room temperature. 
Deparnffmizcd and rchyd rated sections were placed within boiling 1 mM EDTA solution at pH 8.0 and 
kepi in a pressure cooker for 3 minutes to retrieve their epitopes. After blocking in methanoiic peroxide, 
the sections were treated with stepwise additions of biotinylated antimonse antibody and streptoavidin- 
biruin labeled complex, and finally developed with diaminobenzidine. Primary antibodies against FasL 
( Transduction Laboratories, Lexington, Ky) and Fas (Transduction Laboratories) were used at a dilution 
of 1:200. The sections were lightly countcrsiaincd with hematoxylin. Negative controls were prepared 
by omission of the primary monoclonal antibodies. Formalin-fixed, paraffin-embedded sections of 
human tonsils showing reactive lymphoid hyperplasia were used as positive controls for FasL, and 
sections of human liver tissue with chronic active hepatitis served as positive controls for Fas. 
Irarmmohistochenrical staining was carried out with positive and negative controls under the same 
condition. The relative staining intensities of normal tubular cells were graded as follows: -t+, strong 
positive; +, positive; and — , negative. FasL or Fas expressions in carcinoma colls were graded as 
follows: — , no expression; ±, less than 10 positive cells; +, less than 10% positive cells; ++, less than 
10% to 50% positive cells; and +-H-, more than 50% positive cells. High expression of FasL or Fas 
protein was defined when the- immunostaining intensity of carcinoma cells was similar to or more 
intense than the adjacent tubular cells and the positive cells comprised more than 50%. When more than 
50% of the cimcer cells expressed FasL or Fas but the staining intensity was less intense than the 
adjacent tubular cells, it was considered as low expression. 

The relationship between FasL and Fas expression was analyzed Willi the McNcmar X 2 test. The 
expressions ol'FosL and Fas among groups were compared using the Fisher exact test and X 2 test. 
Tumor size was treated as a numerical variable and compared with the Kruskal- Wall is 1-way analysis of 
variance by ranks. A F value of less than .05 was considered significant. 



RESULTS Return loTOC 

Cliniconathologic Findings of Renal Cell Carcinomas 

Patients with renal cell carcinoma had a mean age of 5 1.4 years (range, 20-79 years) and showed a 
male- to-female ratio of 2.2:1 (35 male and 16 female). The tumor size ranged from 1 .2 to 23 em (mean, 
7.5 cm). The cliiricopathologie data such as histologic type, nuclear grade, and TNM stage are 
summarized in Table ) O*. 

FasL and Fas expression in Norm?.! Renal Tissue and Urotliclium 
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lmmnnohisiochcmically, FasL was comtitulivcly expressed in all the nephron segments of the normal 
kidney, but Fas was expressed in all tubules, except for glomeruli (Tablc_2 ©- and £jgnrc 1 O). The 
proximal and distal tubules expressed both FasL and Fas more intensely than the collecting duels or thin 
limbs of the Henle loop. Fast, was found in the parietal layers of the Bowman capsule as well as in the 
gloineiuli (Figure 1 6*, left), whereas Fas was expressed only in the parietal layers of the Bowman 
capsule (Figure 1 , A, O- right). The staining intensities of FasL in the glomeruli were similar to those of 
the thin limb ol'ilic Henle loop, but the immunorcactions were quite focal and weak compared with the 
proximal and distal tubules (Figure. l s . A, 0° left). In collecting ducts, which were easily recognized 
within the inner medulla, a distinct heterogenous expression of both FasL and Fas was found (Figure 1 , 
C t>), whereas dioir expression was homogenous in the proximal and distal tubules (Figure L B ©■). In 
addition, both FasL and Fas were expressed in all urothelial cells, including umbrella cells. 

Vixslu and Kas Expression in Renal Cell Carcinomas 

FasL protein was detected in all but 1 case (98.0%) of the 51 renal cell carcinomas, which was a 
papillary typtr, nuclear grade 4 and stage 3 (Table,..!. O), FasL expression was clearly observed on the 
cell membrane and within the cytoplasm of almost all tunior cells (Figure 2 O). In 48 (P4.1%) of 51 
renal cell carcinomas, the staining intensity of FasL was either similar to or higher than that in the 
normal segments of kidney. Only 2 clear cell types and 1 papillary type expressed FasL in 10% to 50% 
of tumor cells and less than 10 tumor cells, respectively. The remaining expressed strongly FasL in 
almost all tumor cells. FasL was expressed less intensely with increasing grade (/' ~ ,03) and stage (P 
« ,006) of ronal cell carcinomas. Fuhrman grade 2 and 3 tumors expressed FasL at a 'much higher rale 
loan grade 4 tumors (P^- .03) did. However, the level of FasL expression did not statistically correlate 
will) tumor size (P - .40) and histologic type (/*■ - ;: .36). 

Fas protein was expressed in 38 (74.5%) of 51 renal cell carcinomas. Fas expression was seen clearly 
on tlie cell membrane and within the cytoplasm of the tumor cells like FasL (Figure. 2 £>). In fact, the 
staining intensity of Fas was less intense than that in the adjacent normal segments in all cases. 
Complete loss of Fas or minimal expression (in fewer than 10 tumor cells) was seen in 13 (25.5%) of 51 
renal cell carcinomas. Grade 4 tumors expressed Fas at much higher rates than grade 2 ;md 3 tumors (P 
,009), 1 Iowevcr, the level of Fas expression did not correlate with tumor size (P = . 11), histologic type 
(/> =* .14), and stage (P - .71) (TableJ. O). 

Both high expression of FasL and low expression of Fas protein was seen in 36 (70.6%) (P = .04) of 
51 cases (Figure. 2 ©■* and Table 3 ©*). This pattern of expression correlated well with the Fuhrman 
grade. Grade 2 or 3 tumors showed this expression pattern of FasL and Fas proteins, whereas grade 4 
displayed overexpression of both FasL and Fas (P < .001), However, the expression pattern, high 
expression of FasL and low expression of Fas, did not statistically correlate with tumor size (P = .31), 
histologic type (P - .07), and stage (P « .71). 

COMMENT Return to TOC 

In (his study, we found that both FasL and Fas are constituUvely expressed in normal renal tubular 
cells am) that FasL expression is enhanced in most renal cell carcinomas, whereas Fas is expressed at a 
lower rale- in more than two thirds (76,5%) of renal cell carcinomas. In fact, the intensity of Fas 
expression in renal cell carcinomas was weaker than in that of normal tubular cells. 

Tubular epithelial cells of normal adult kidney showed strong expression of both FasL and Fas. FasL 
was expressed in the glomeruli, parietal cells of the Bowman capsule, proximal and distal tubules, and 
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carcinomas exhibited overexpression of both FasL and Fas. The cocxpression of FasL and Fas could ^ 
lead them to a suicidal nnd/or fratricidal death, as shown for activated T lymphocytes, various epithelial 
tissues, alcoholic hepatitis, and Hashimoto thyroiditis. J ^ 33 " : " 3 -^ As such, FasL may regulate tumor growth 
itself via an autocrine- paracrine loop involving the Fas-FasL apoptotic pathway, and it may explain to 
some t-xtcru the high apoptotic index in the high-grade tumors. 3 ** Although the expression of FasL or 
Fas has no prognostic significance, it is clear that the control of FasL or Fas expression may provide a 
therapeutic option, especially in high-grade renal cell carcinomas. 

In conclusion, this study shows that both FasL and Fas are constkutively expressed in normal adult 
kidney, although the intensity and pattern of expression varied according to the segments. The majority 
of renal cell carcinomas show both overexpression of FasL and low expression of Fas protein. However, 
ihc Fuhnnan grade 4 carcinomas showed high expressions of both FasL and Fas. It is suggested that 
renal cancer cells may kill Fas-expressing cytotoxic T lymphocytes, leading to evade surveillance of the 
immune system, but may also be controlled by Fas-mediated apoptosis, especially in high-grade 
carcinomas. 
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FasL (n ~ 51) 








+ 


++ 




Glomeruli 


2 (3.9) 


49 (96.1) 


0(0) 




Parietal ceils of Bowman capsule 


0(0) 


49 (96.1) 


2 (3.9) 




Proximal tubule 


0(0) 


0(0) 


.51 (100) 




Thin limb of Menle loop 


1 (2) 


50 (98) 


0(0) 




Distal Ufbufc 


0(0) 


1 (2) 


50 (98) 




Colk;c(inj» duct 


0(0) 


1 (2) 


50 (98) 




Urothelium 










Superficial (Umbrella) cell 


0(0) 


51 (100) 


0(0) 




B'^al/inicmiediiite cell 


0(0) 


51 (100) 


0(0) 





* Values represent the number (percentage) of cases and the intensities of immunoreactior 
posiliw: and negative. 



Table 3. Expression Patterns of Fas Ligand (FasL) and Fas in Renal Cell Carcinomas* 







High Fas 


Low Fas 


Total 


High FasL 
low FasL 
Total 


12 (23.5) 
0(0) 
12 (23.5) 


36 (70.6)+ 

3 (5.9) 
29 (765) 


43 (94.1) 

3 (5.9) 
51 (100) 



* Values are number (percentage). 
i P - .0-1. 



Figures KefapiJ&JTOC 




Click on thumbnail for full-sized image. 
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Figure 1 (p 630), Fas Itgand (FasL) and Fas expression in normal renal tissue. A, FasL (left) is expressed in 
the- glomeruli, parietal cell layers of the Bowman capsule (arrow), and proximal (P) and distal tubules of the renal 
cortex. The proximal and distal tubules show diffusa strong FasL expression, compared with focal, less intense 
immunostafning in the glomeruli. In contrast, Fas (right) is not expressed in the glomeruli. B, Both FasL (left) end 
Fas (n'Qhf.) aro expressed in the distal tubules (D) and collecting ducts (C) of the outer medulla of the kidney. C, 
Both FasL (left) jind Fas (right) are expressed In the thin limbs of the Henle loop (T) and collecting ducts (C). A 
distinct heterogenous pattern of expression is seen in the collecting ducts (immunoperoxidase stain, original 
magnification *200). 

Figure 2 (p 691). Fas ligand (FasL) and Fas expression in renal cell carcinomas. A, Clear cell type (grade 3, 
st.-ige I); B, papillary type (grade 3, stage I); and C, chromophobe type (grade 3, stage II) show high expression of 
F&sL (lofi) and low-expression of Fas (right) protein (immunoperoxidasB stain, original magnification *200). 



Reprints: Youn^Sik Kim, MD, Department of Pathology, Korea University Austin Hospital, College 
of Medicine, Korea University, 516 Gojan-Pong, Ansan City, Kyonggi Province, 425-020, Korea. 




Click on thumbnail for full-si/.cd image. 
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